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Abstract: In the present paper, we followed to determine the metal content in some different types of 
flour obtained from different wheat species, and in several pastes that contain flour made out of the Triticum 
aestivum, Triticum durum si Triticum spelta wheat species in their basic composition. In order to do this we have 
analyzed 10 samples: 2 flours and 8 pastes harvested from random stores, belonging to different local and 
foreign manufacturers. In the same time, we tryed to identify the wheat species used to produce the pastes, 
analyzing them depending on the metal content. The determination has been realysed  using the atomic 




The pastes represent an various and rich aliment in the nutritive point of view and it’s an traditional 
compound of the diet in the south-mediteranean countries, having an increasing nutritive and economical 
importance in other countries as well [1,2]. In the hystorical point of view, the greatest consumer and 
producer is Italy, followed by Greece and in the last years, the consume increased in the Northern Europe, 
probably because of the tourists familiarization with the southern European food and the nutritive benefit 
metaforically named „mediteranean diet”. [3,4] 
Allthough the semoline for the pastes can be made out of a great variety of cereal sources, the 
best pastes are made from tough wheat (Triticum durum). Because there is a price difference between 
the tough wheat and the regular one (Triticum aestivum), there is the alternative of the production cost 
reduction using the cheaper type, the producers being tempted to commit forgery. This fact has been 
observed a few years ago, and the France, Italy and Greece national laws stops the commercialisation 
of the pastes containing Triticum aestivum wheat over the borders, the European Comunity permitting, 
by specific legislation, the 3% maximum regular wheat adding in tough wheat. [5,6] 
Our researches follow the identification and quantitative evaluation of the metals 
contained in flours and pastes using the atomic absorption spectrophotometric method, as well 
as analyzing the possibility of using this method for the determination of the wheat species 
from which they have been obtained.[7,8] 
  
 
MATERIALS AND METHODS 
 
We have used tough and regular wheaten flour (2 samples, of which: 1-aestivum flour, 2-durum 
flour) and pastes (8 samples) obtained of  aestivum, durum and spelta wheaten flour, according to the 
statement on the product’s label: 3,6,8- T. aestivum mixed with T.durum pastes, 4,5,7,9, - T durum 
pastes, and 10 – T. spelta pastes, collected from different stores, from different producers. 
 
 I. Sample preparation 
We have weighed 10 g of vegetal material from each sample and then calcineted them at a 
temperature of 6000C for 8 hours. The calcinate obtained was brought to 25 ml with HNO3 
0,5N under continous stirring until the complet dissolving of the ash. Out of the product 
obtained 1:10 dillutions were made in order to determine Ca, Mg, Na şi K. 
 
II. Identification and quantitative determination of metals (Cu, Zn, Mn, Fe, Ca, Mg, K şi 
Na) through the method of atomic absorbtion spectrophotometry. 
The determination was made using a “contr AA 300” atomic absorbtion spectrophotometer 
whithin the following standard conditions: 
Type of flame:   C2H2/air    
Burner’ height: 6mm 
C2H2 flow: 50l/h 
Air flow: 568l/h 
Distilled water has been used as standard solution. 
The quantity of each metal was determined using the formula: 
  Me = mme x 25 x D [mg/kg] 
                   mp  
where Me = the quantity of metal contained, in mg/kg; 
mme=the quantity of metal read at the spectrophotometer, in mg/l; 
25 = the volume of the solution of HNO3 0,5N, in ml; 
mp  = the mass of the sample for analysis (10g), in g; 
D   = the dilution of the sample (1:10). 
RESULTS AND DISCUSSIONS 
 
The quantities, in mg/l, of each metal read-determined with the spectrophotometer and 
the wavelenghts used are shown in Tabel No.1 
Table No. 1 



















1 0,8359 2,341 1,361 3,410 7,038 6,182 0 0 
2 1,073 3,553 2,465 7,619 4,482 13,25 22,27 5,235 
3 1,046 2,838 2,330 4,263 8,301 9,595 22,67 1,44 
4 0,0546 0,3274 0,114 0,3439 2,702 0 4,64 0,15 
5 0,9197 1,904 1,257 3,110 7,360 6,787 20,23 2,699 
6 0,9896 2,964 1,945 4,044 8,608 10,22 22,33 0,213 
7 0,3083 1,456 1,046 1,751 4,163 7,223 19,43 0,186 
8 0,9168 2,731 1,945 3,663 7,184 12,05 22,31 2,775 
9 1,001 2,906 2,224 4,305 8,535 10,52 22,62 1,071 
10 0,9115 2,785 2,211 3,611 12,05 12,21 21,99 4,4 
 
In Table No.2 are shown the quantities of each metal determined in mg/kg: 
 



















1 2,09 5,852 3,4025 8,525 176 154,5 0 0 
2 2,6825 8,8825 6,1625 19,047 112 331,2 556,8 131 
3 2,6075 7,095 5,825 10,657 207,5 240 566,7 36 
4 0,1365 0,8185 0,285 0,860 67,55 0 116 3,75 
5 2,299 4,76 3,142 7,775 184 170 505,7 64,5 
6 2,474 7,41 4,862 10,11 215,2 255,5 558,2 5,3 
7 0,770 3,64 2,615 4,377 104 180,6 485,7 4,6 
8 2,292 6,827 4,862 9,157 179,6 301,2 558,2 69,3 
9 2,5025 7,265 5,56 10,762 213,4 263 565,5 26,8 
10 2,278 6,962 5,527 9,027 301,2 305,2 549,7 110 
 
By analyzing the figures in Table No.1 and 2, one can notice a big difference in the 
content of metals of the two flours, a difference that occurs due to the different species of 
wheat used in the proccess of fabrication. Also, in case of samples 4 and 7 there was noticed a 
very different metalic composition in comparison to the other samples of pastes and flour. 
According to the label, sample 4 should have been obtained of durum wheat, whereas sample 
7 of aestivum, but the content of the 8 metals differs significantly from those of the declared 
species, which leads us to believe (taking into consideration that the recipe of pastes contains 
only water and flour) that whether the latter was ameliorated or that in the process of 
fabrication other ingredients were used and not mentioned on the label. 
Regarding the product obtained of flour corresponding to the Triticum spelta specie, 
taking into account the content of Cu, Zn, Mn, Fe and K, there is much similarity with the 
pastes obtained from the other two species, more closely to the ones obtained aut of durm, 
whilst significant differnces were observed in Ca, Mg şi Na. 
However, variations of the composition in both heavy metals and Na, K, Ca and Mg 
were observed in all the samples, the similarities between them ranging somewhere inbetween 
the interval of the values determined for the two types of flour considered as control samples, 




We find that the determination of the composition in metals cannot be considered a 
reliable and singular method of identifying the species of wheat used in obtaining flour. As a 
consequnce one must use complementary and more precise methods such as the electroforetic 
or liquidcromatogarphic ones or the ELISA techniques. 
The method can also be used in authentifying pastes whith the same specification as in the 
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